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Abstracts / Osteoarthritis and Cartilage 20 (2012) S10–S53 S25The odds of having meniscal damage was signiﬁcantly increased if
having 3 or more ﬁnger joints affected by radiographic OA, and the
adjusted estimate remained similar in knees with KL grade 0 (n¼749)
(Table).ĂConclusions: Having multiple ﬁnger joints with radiographic OA is
associated with meniscal damage of the knee. The results suggest
a common systemic/genetic predisposition and (or) a common envi-
ronmental risk factor for radiographic hand OA andmeniscal damage in
the middle-aged and elderly.
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SYNOVIAL WNT AND WISP1 EXPRESSION INDUCES CARTILAGE
DAMAGE BY SKEWING OF TGF-BETA SIGNALING AND REDUCTION
OF THE ANTI-HYPERTROPHIC FACTOR SOX9
M.H. van den Bosch, A.B. Blom, P.L. van Lent, H.M. van Beuningen,
F.A. van de Loo, E.N. Blaney Davidson, P.M. van der Kraan, W.B. van
den Berg. Radboud Univ. Nijmegen Med. Ctr., NCMLS, Nijmegen,
Netherlands
Purpose: Although many osteoarthritis (OA) patients show signiﬁcant
synovial involvement, consequences are largely unknown. We found
highly induced expression of canonical Wnts 2b and 16 and Wnt-1
induced signaling protein 1 (WISP1), a downstream protein, in knee
joints in two experimental murine OA models. Wnt signaling has been
implicated in OA incidence and modulation of the b-catenin pathway
leads to OA-like changes in cartilage. In addition, TGF-b signaling is
critical in cartilage maintenance. TGF-b signals via both ALK5 and ALK1
and downstream via Smad 2/3 and Smad 1/5/8 respectively. In the
present study we investigated the potency of canonical Wnts, produced
in the synovium, to induce OA pathology and whether canonical Wnts
skew TGF-b signaling from the protective Smad 2/3 pathway towards
the Smad 1/5/8 pathway, which can induce chondrocyte hypertrophy.
Methods: Pathway analysis of microarray data from the synovium of
a collagenase-inducedOAmousemodelwas done usingDAVID software.
Detection of Smad 2/3 and Smad 1/5/8 phosphorylation was done by
Western blot analysis. In vivo synovial overexpression of genes from the
canonical Wnt signaling pathway was achieved by intra-articular
injectionof adenoviral vectors. Joint pathologywas assessedbyhistology
at several time points after injection. Gene expression was analyzed by
qPCRafteroverexpressionofWntgenes in isolatedhumanchondrocytes.
Results: Pathway analysis using DAVID bioinformatics, showed that
both the Wnt and TGF-b signaling pathway were enriched in the
synovium of mice with collagenase-induced OA. To determine if syno-
vial overexpression of canonical Wnts leads to cartilage damage, we
injected adenoviral vectors for Wnt8a and Wnt16 into murine knee
joints. These vectors speciﬁcally target synovial cells, because they are
too large to penetrate cartilage. A signiﬁcant induction of OA pathology
was found at the medial margin of the medial tibial plateau, the place
where the ﬁrst damage is often found in our OA models, 7 days after
overexpression. The incidence was 92% (n¼12) for Wnt8a over-
expression compared to 17% (N¼12) for the control virus and 80% (N¼5)
for Wnt16 overexpression, but only 20% (N¼5) for the control virus. In
addition, overexpression of Wnt16 led to signiﬁcantly increased syno-
vial cellularity, accompanied by increased cartilage pathology on the
lateral side of the femoral-tibial joint. Because of their relatively small
size, Wnts and WISP1 proteins can migrate into the cartilage and
possibly alter chondrocyte phenotype. Synovial overexpression of
Wnt8a and Wnt16 led to b-catenin accumulation in chondrocytes,
a tell-tale sign of canonical Wnt signaling, indicating diffusion of Wntsto the cartilage. Moreover, in vitro overexpression of canonicalWnts and
WISP1 in human chondrocytes led to a signiﬁcant increase of collagen
type I and a signiﬁcant decrease in type II collagen expression, sug-
gesting a loss of chondrocyte phenotype. Pre-incubation with Wnt3a or
WISP alone or Wnt3a + WISP1 together resulted in decreased TGF-b-
induced phosphorylation of Smad 2/3, whereas phosphorylation of
Smad 1/5/8 was increased in vitro. This implies a shift towards domi-
nant TGF-b signaling via the hypertrophy-inducing ALK1 pathway.
Moreover, on a functional level, the expression of the anti-hypertrophic
factor Sox9 was decreased after pre-incubation with Wnt3a and WISP1.
Conclusions: Canonical Wnts produced in the synovium may play an
important role in OA pathology by inducing b-catenin signaling in the
cartilage followed by cartilage damage. Synovial overexpression of
canonical Wnts, as is found in experimental OA, may lead to chon-
drocyte phenotype changes, probably via modulation of the important
TGF-b signaling pathway. This underlines that synovial Wnt/WISP1
expression may be a potential target for OA therapy.
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DISRUPTION OF SIRT1 IN CHONDROCYTES CAUSES ACCELERATED
DEVELOPMENT OF OSTEOARTHRITIS INDUCED BY JOINT
INSTABILITY IN THE MOUSE
T. Matsuzaki, T. Matsushita, S. Kubo, T. Matsumoto, H. Sasaki, K.
Takayama, M. Kurosaka, R. Kuroda. Kobe Univ. Graduate Sch. of Med.,
Kobe, Hyogo, Japan
Purpose: SIRT1 is a histone deacetylase that regulates gene expression
and protein function by deacetylating histone and non-histone
proteins. We previously reported that SIRT1 inhibits apoptosis of
human chondrocytes and the inhibition of SIRT1 in human chon-
drocytes caused osteoarthritic gene expression changes. However, the
role of SIRT1 in development of osteoarthritis (OA) is still unknown.
Especially its role has not beenwell examined in vivo. To investigate the
role of SIRT1 in vivo, chondrocyte-speciﬁc Sirt1-conditonal knockout
(CKO) mice were analyzed using an experimental OA model.
Methods: OA was mechanically induced by surgical transection of the
medial collateral ligament and resection of the medial meniscus under
a microscope using knee joints of C57BL/6J mice. Mice were sacriﬁced 2,
4 and 8 weeks after the surgery and the expression changes of Sirt1
during OA progression was examined by immunohistochemistry. To
examine the role of Sirt1 in chondrocytes in vivo, we generated Sirt1-
CKO mice in which Sirt1 was disrupted in chondrocytes using Col2a1-
Cre transgenic mice using Cre-loxP system (Sirt1ﬂox/ﬂox;Col2a1-Cre
mice). To further examine the role of Sirt1 in OA, OA was surgically
induced in Sirt1-CKO mice. The cartilage specimen was stained with
Safranin O/fast green. The histological OA gradewas evaluated using the
Osteoarthritis Research Society International cartilage OA histopa-
thology grading system. In addition, immunohistochemistry for
collagen X and ADAMTS-5 was performed.
Results: SIRT1 expressions were gradually reduced in the wild-type
mice 2, 4, and 8 weeks after surgery in associated with progression of
OA. Sirt1-CKO mice did not show obvious skeletal abnormalities.
However the histological OA score was signiﬁcantly higher in the Sirt1-
CKO mice compared with Sirt1ﬂox/ﬂox mice at 2 and 4 weeks. Immu-
nohistochmical analysis showed that both Collagen X and ADAMTS-5
was increased in Sirt1-CKO mice 2 weeks after surgery compared with
Sirt1ﬂox/ﬂox mice. Conclusions: We observed that an accelerated
development of OA induced by joint instability in the chondrocyte-
speciﬁc Sirt1-CKO mice. Our observations suggested that SIRT1 plays
a preventive role against development of OA.
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SYNDECAN-4 IS CRITICALLY INVOLVED IN INFLAMMATORY DRIVEN
BONE FRACTURE REPAIR, BUT NOT FETAL SKELETAL DEVELOPMENT
J. Bertrand 1, R. Stange 2, H. Hidding 2, F. Echtermeyer 3, G. Nalesso 1,
L. Godmann 4, F. Dell'Accio 1, T. Pap 4, R. Dreier 5. 1William Harvey Inst.,
London, United Kingdom; 2Dept. of Trauma, Hand and Reconstructive
Surgery, Muenster, Germany; 3Dept. of Anaesthesiology and Intensive
Care Med.,, Hanover, Germany; 4 Inst. for Experimental Musculoskeletal
Med., Muenster, Germany; 5 Inst. for Physiological Chemistry and
Pathobiochemistry, Muenster, Germany
Purpose: The heparan sulfate proteoglycan syndecan-4 (Sdc4) has been
associated with osteoarthritis (OA). OA is a disease that mimics key
